Introduction
The preovulatory gonadotrophin surge of the female rodent may be defined by three factors: (1) a component determining the day of the cycle on which the surge occurs, (2) a neural clock regulating the time of day during which the surge occurs, and (3) the amplitude of the surge. Both the day of surge gonadotrophin release and the amplitude of the surge are determined by the sequential pattern of ovarian steroid secretion (Fink, 1979) . The neural clock regulating the timing of the gonadotrophin surge is entrained by the environmental photocycle (Everett, 1964; Legan & Karsch, 1975 ;  Stetson & Anderson, 1980) . Androgenization of the neonatal rat or hamster results in an anovulatory sterility of the adult which derives from the tonic or non-cyclic release of LH and FSH (Gorski, 1979) . The steroid milieu during the perinatal period affects both negative and positive feedback sensitivities and thereby steroid secretion (Brown-Grant & Naftolin, 1972; Brown-Grant, 1974 ; Harlan & Gorski, 1977; Damassa, Rabii & Sawyer, 1983) . Whether neonatal androgens also affect the endocrine expression of the neural clock regulating the timing of the surge has not been examined.
Clock-dependent, cyclic gonadotrophin secretion has been demonstrated in prepubertal female hamsters (Smith & Stetson, 1980; Donham, DiPinto & Stetson, 1984) . These daily rhythms of serum LH and FSH are initiated on Day 16 or 17 after birth and persist throughout the rest of prepubertal life until they are replaced by a 4-day rhythm as oestrous cycles begin, 2-3 weeks later. Maximum levels of LH and FSH occur about 17:00 h each afternoon and the timing of this pre¬ pubertal rhythm is therefore identical to that of the pro-oestrous surge in cyclic adults (Goldman, Mahesh & Porter, 1971 ; Turgeon & Greenwald, 1972; Stetson & Watson-Whitmyre, 1977) . A daily cycle of gonadotrophin release has also been described for photoperiod-induced anovulatory, lactating, ovariectomized, and melatonin-induced anovulatory adults (Bridges & Goldman, 1975; (Donham & Stetson, 1983) .
Materials and Methods
Golden hamsters used in this study were (Bast & Greenwald, 1974) .
The reagents used were : rat-LH-I7 and rat-FSH-I3 for iodination ; antibodies anti-rat LH-5 and anti-rat FSH-6; reference preparations rat-LH-RPl and rat FSH-RP1. Concentrations were determined as nanogram equivalents of NIH rat-LH-RPl or FSH-RP1 per ml serum. The sensitivities of these assays are 30 and 50 ng/ml, respectively, as determined by the lowest detect-able dose on the standard curve. The intra-and inter-assay coefficients of variation were less than 5-7% and 10%, respectively, as determined by repetitive measurement of a serum pool maintained for this purpose. All samples from Exp. I were assayed in one assay and all samples from Exp. II were assayed in another.
The method for measurement of serum progesterone has been described previously (Donham et al., 1984) . The sensitivity of the method is about 0-5 ng/ml (as determined by the smallest dose on the standard curve whose standard deviation does not overlap with that of buffer blanks). The intra-assay variation was 7-9%; all samples were measured in one assay. Assay blanks (serum stripped with dextran-coated charcoal) were all less than the lowest point on the standard curve and averaged 99% of buffer alone. Extraction efficiency was calculated for each sample and averaged 81%.
Results
Experiment I : effects on prepubertal and adult hormone rhythms
The rhythms of serum LH, FSH, and progesterone were well established in oil-injected controls by 25 days of age (Text- fig. 1 ). The maximum levels of each hormone occurred at 17:00 h ( < 0-025, 1-way ANOVA). In contrast, hormone levels did not vary significantly in testosterone propionate-injected females.
Serum LH in oil-injected adults, bled on the afternoon of pro-oestrus (as determined by the individual records of vaginal discharges) increased from 14:00 h (51-9 ± 9-3 ng/ml) to 17:00 h (409-1 ± 61-6 ng/ml) and then decreased by 20:00 h (128-8 ± 30-7 ng/ml); this rhythm was signifi¬ cant (P < 0-001). LH in testosterone propionate-treated acyclic animals bled at 71 days of age was basal and unvarying (range of means 54-0-65-9 ng/ml). Text-figs 2 & 3) . However, oestradiol did decrease LH and FSH levels at 14:00 and 20:00 h in control and androgenized females, demonstrating again effective negative feedback of the steroid (P < 0-01 in all cases, t tests). There was no rhythm of serum LH in the androgenized females 1 day after implantation, but there was a rhythm of serum FSH (P < 0-025, 1-way ANOVA).
The stimulatory effect of oestradiol on LH levels in controls at 17:00 h tended to decay with time, but the negative feedback at 14:00 and 20:00 h on both gonadotrophins remained. There was a rhythm of LH at 1 and 2 weeks after oestradiol implantation (P < 0-001, 1-way ANOVA) while FSH levels did not vary. In androgenized females at 1 and 2 weeks after oestradiol implantation, the levels of LH and FSH were similar to those of controls at 14:00 and 20:00 h and no rhythms were discernible in androgenized animals with the exception of LH levels at 1 week (P < 0-025).
Discussion
The patterns and levels of LH, FSH, and progesterone that we report for 25-day-old oil-injected controls are similar to those reported previously for untreated females (Smith & Stetson, 1980; Donham et al., 1984) . We now show that neonatal androgen abolishes the cyclic pattern of gonadotrophin release and progesterone secretion characteristic of the last part of the prepubertal period. These data support, but do not necessarily prove, the argument that the neural clock that drives the prepubertal rhythm also times the pro-oestrous surge in adults. The influence of neonatal androgen might be exerted on the circadian oscillator itself or on the mechanisms by which the message from the oscillator is translated into the gonadotrophin secretory pattern, or both. Since male golden hamsters have normal circadian rhythms of wheel-running activity (Elliott, Stetson & Menaker, 1972) The rhythm of progesterone in the serum of untreated prepubertal females derives from the ovary since ovariectomy abolishes the rhythm (Donham et al., 1984) . The source of the pro¬ gesterone is the abundant interstitium (Greenwald & Peppier, 1968; Shaha & Greenwald, 1983 fig. 2 ). Ovariectomy has been shown previously to alter the pattern of endocrine cyclicity in female hamsters so that the 4-day rhythm is replaced by a daily rhythm (Bridges & Goldman, 1975 ; Stetson, Watson-Whitmyre & Matt, 1978 ; Stetson et al., 1981) . Whereas a daily rhythm was demonstrated in oil-injected females, the release of LH in androgenized females was non-rhythmic.
The response of the brain-pituitary axis to ovariectomy and subsequent steroid replacement (negative feedback) was relatively normal. Comparison of LH and FSH concentrations in oil-and androgen-treated ovariectomized females at 14:00 and 20 :00 h reveals no significant differences and, similarly, the depression of these hormones at these times after oestradiol implantation is about the same in both groups. Although neonatal androgenization of rats decreases the ovariectomy response and the sensitivity of gonadectomized individuals to oestradiol administra¬ tion (Barraclough & Haller, 1970) , lesser doses do not (Damassa et al., 1983) , and there seems to be no qualitative difference between the rat and hamster in this regard.
